The value of integrated management systems has been underlined in recent years by the development of a set of aligned ISO management standards for quality, environment and health and safety. The history of implementing an integrated management system aligned to these standards within Amec Process & Energy,* an offshore services contractor, is discussed in this paper with particular reference to environmental management. The implementation process was found to have been strongly influenced by a number a factors including: the background experience of the implementation team; communication between team members; input to the implementation process from quality and health and safety management; the contract nature of company business; the integrated nature of interfaces with clients; and the high level of influence exerted over relatively large numbers of subcontractors. A number of conclusions were drawn from this review, mostly emphasising the need for clarity over plans of action and areas of ambiguity and strong lines of communication between key individuals.
mec process & energy (referred to in this paper as amec) is probably the largest company specialising in the management of integrated service contracts to oil and gas operators in the North Sea. Its scope of services encompasses design, procurement, construction and maintenance of onshore (oil and gas terminals) and offshore (oil and gas platforms) assets. Future contracts may also encompass decommissioning/ recommissioning of platforms. The company employs approximately ,   people. Over the last  years, Amec has provided services to most of the major oil and gas operators in this region.
Contract lifetimes frequently extend for several years and the nature of Amec's work activities mean that environmental, health, safety and quality issues all attract a high profil e within company operations. Amec recently achieved registration to the ISO  standard for a number of business units, including the offshore division, an organisation split between two sites (Aberdeen and Great Yarmouth) separated by a distance of several hundred kilometres.
Amec's offshore division operates an integrated quality/environment/health and safety management system. Amec currently maintains a number of linked management systems under a single certificate, covering the two corporate sites and approximately ten major contracts. In most cases, contract arrangements include a documented interface with client integrated management systems, either health, safety, environment and quality (HSEQ) or health safety and the environment (HSE), with quality being considered separately.
Some of the client management systems are also ISO     -or E M A S (E U E c o -m a n a g e m e n t and Audit System)-approved.
In this paper an attempt will be made to show how Amec's environmental management systems (E M Ss) have been established and integrated with other management systems, and how interfacing with a variety of client management systems has been addressed.
Why integrate our management systems?
A number of reasons why companies might wish to integrate their approach to management have been identified within literature on the subject (Stares ). These include:
t Synthesis of diverse evidence for different management areas to provide a 'big picture' of company performance t Reducing duplication of effort in terms of hazard identification, development and maintenance of controls required, auditing, etc.
t Employment of a consistent approach across disciplines
The significance of these benefits has been appreciated by a number of oil and gas companies, in line with Harte's (   ) observation that any potential for improvement is worthy of consideration in an industry where management performance in terms of HSEQ was widely seen to have reached a plateau. The need for Amec to stay in touch with new management system developments within the industry was a further imperative for the company's senior management in considering the way forward. This was particularly because management excellence has a key role to play in Amec's performance as a contractor, and a major feature of contractor management is the high degree of interfacing with clients (and subcontractors) and the need to match or lead them in sophistication of management systems.
How did we establish and maintain an integrated system? Prior to    , environmental management at Amec essentially consisted of informal arrangements for waste disposal and clean-up of spillages, although environmental issues were considered on an ad hoc basis throughout the business process. In     however, responsibility for initiating development of a formal environmental management system, aligned to a recognised standard, was delegated-a decision catalysed by the development of the British environmental management system standard BS  (BSI ).
Review stage
Amec's E M Ss developed from a series of environmental reviews, undertaken in some cases by students in support of an environmental management MSc qualification at the University of East Anglia, with which Amec had already established a number of links. Their involvement, along with specialists from other disciplines, marked the beginning of the second phase of implementation. Initially, environmental advisers tended to work fairly independently of quality and safety advisers, although operating within the same department. At this early stage, management system development tended to consist of tasks that were environmentally specific, such as the establishment of a waste paper recycling scheme, offshore reviews of waste management practice, investigations into ways of improving energy use on-site and awareness-raising.
Implementation stage
With the requirement to formally document and audit the various elements of the EMS, greater collaboration developed with the quality management advisers. In fact, this stage of implementation was considerably facilitated by the existence of an ISO  system on which to build-areas such as document control and management review were already in existence as part of the ISO  system. This existing structure meant that the process of formal management system development was effectively confined to:
t Review and modification of procedures and HSEQ signposting documents t Establishment and implementation of a strategy for the improvement of supply-chain environmental performance
It has been in the area of the last three issues that quality and environment have most tended to dovetail. Environmental management benefited particularly from the existing expertise with ISO     because the implementation team was largely made up of environmental specialists who were not initially familiar with the intricacies of management systems aligned to ISO standards. Key lessons learned from quality management included the need to ensure that procedures were not too prescriptive and understanding the value of involving the workforce widely during implementation. Quality management in turn benefited from the general review of procedures undertaken by staff. This process has helped to reinforce the message that it is staff themselves, rather than quality/environmental managers, who are the owners of company operating procedures. The experience of health and safety management within Amec has been a further valuable source of learning on which to build. In fact, with respect to some business areas, the review of environmental controls largely followed the dictum that 'anywhere in the procedures where safety is addressed, environment needs to be considered also'. For example, where safety issues were identified in risk assessments, environmental hazards such as potential emissions to air, drains or land were also identified and built in. Moreover, the scope of safety awareness raising activities and safety audits have been extended to consider H S E: for example, an environmental training module has been added to Amec's safety training course.
Collaboration over EMS development between the two corporate sites also tended to increase over time, as communication between the two implementation teams increased.
The geographic distance (approximately    km) between sites meant that close co-operation over aspects of EMS development were inhibited to some extent. One of the clear successes of the implementation as a whole was the development of 'new ways of working', including improved networking and information exchange throughout the business on environmental and-by proxy to some extent-health, safety and quality affairs. The development by advisers of a three-year strategy for environmental management within Amec, nomination of focal points for particular environmental issues and greater peer review of documentation are all examples of this new way of working. Peer review has been particularly valuable in spreading best practice between advisers, for example in sharing approaches to documenting environmental aspects and impacts and commenting on newly developed procedures and guidance.
Post-audit maturation
At the time of writing (November ), the management system is awaiting its first surveillance audit from the assessors. Work undertaken since the previous audit has concentrated on three main areas: system advisers currently have an additional supporting role to play within engineering design, unlike their health and safety counterparts. However, it is envisaged that HSEQ advisers, while maintaining a core competency in a specialised discipline, will begin to expand duties into related disciplines, particularly with respect to low-level audits and the provision of relatively non-specialised advice. It is also anticipated that future integration will include joint ISO /ISO  audits by assessors, as well as approval to a future international health and safety standard (ISO ).
While disciplines currently remain mainly the preserve of specialists, activities carried out by company personnel are often conducted using a combination of factors from different disciplines. For example, level-four audits (site inspections) undertaken by site supervisors cover HSE and quality aspects, while task-based risk assessments cover HSE elements. Contract plans, operational controls, training and competency systems, document control systems, subcontractor audits and management review meetings all integrate HSEQ considerations.
How have we approached linking EMSs across Amec?
Given the difficulty of resourcing implementation across the entire company's operations in one phase, an approach was agreed with Amec's third-party assessors, L R Q A, whereby initial implementation would focus on the two corporate site facilities, as well as four key contracts. In addition, the approach by which implementation would be extended to other contracts was audited. The approach taken was essentially to develop a set of corporate template procedures covering all aspects of environmental management. Having been developed, these would be implemented initially in the four contracts. They would then be applied to EMSs covering other contracts on a rolling basis.
This approach was adopted to uphold the principle that the entire company should be included within the certificate, rather than simply named contracts, enhancing the status of the approval. Moreover, the approach meant that the certificate would not require amending during successive visits, a process that involves a cost of several hundred pounds each time for the award of a new certificate as new contracts are 'rolled on'. While this approach was broadly acceptable to the assessors, it was stipulated that, as a minimum, a commitment to legal compliance had to be demonstrated across all contracts. This has been addressed in practice through a procedure for reviewing legislative compliance across contracts. It is also worth noting the inevitable risk associated with this approach: that, by holding a single certificate across so many management systems, a non-conformance in any part of the system would lead to loss of the entire certificate. This has been considered an acceptable risk, however, particularly given that the same arrangements have been in place for ISO .
In achieving ISO  registration, one of the primary challenges faced by the implementation team was to achieve a consistent approach to management across Amec. This problem is obviously not uncommon in larger companies. In our case, the key diffic u l t i e s were posed by implementation of EMSs occurring out of phase with each other, compounded by problems of communication between the two corporate sites. The approach of developing a corporate EMS that could then be implemented onto contracts proved difficult in areas where corporate development lagged behind development work on contracts. This tended not to occur in areas where completely new controls were required, such as the development of a procedure for identification of environmental impacts/aspects or management of compliance to environmental legislation. However, establishing consistent environmental controls within existing business processes, such as design and supply-chain management was initially more difficult.
A typical problem was posed by the need to review and modify controls for a particular task where controls for that task existed corporately and on contracts. Differences in the style of the existing procedures covering the same task in different parts of the business made consistency difficult to achieve. In fact, the consequence of such problems was to drive increased communication between implementation team members.
With the benefit of hindsight, while the philosophy of developing a corporate management system and rolling this out onto contracts was generally adopted, the approach of developing effective, field-tested procedures on contracts and adopting these corporately was seen, in some cases, to be more appropriate. This was undertaken, for example, in developing a procedure for environmental hazard identification in design.
A feature of Amec's implementation process has been the latitude allowed to individual environmental advisers in undertaking implementation. For example, different ways of structuring registers of environmental aspects/impacts have been undertaken on different contracts. Advisers have also differed on the level of prescriptive detail required for the EMS controls within their contract. These differences typically reflect the differing nature of the contracts on which they operate and the management systems of the client, as well as the preferences of the individual adviser. Importantly, however, the principle remains that, while a framework exists for establishing an environmental management system, and a broadly consistent approach is adopted, there is no single 'right' way to undertake all aspects of the implementation.
This issue has been important in shaping the approach advisers take towards evaluating the integrity of each others' management systems, through cross-auditing. Amec's audit schedules include provision for the audit of the whole management system (leveltwo audit), a task that is essentially the same as that undertaken by the assessors themselves. The value of auditing each others' management systems has been of general benefit to advisers and has helped to enhance an understanding of what the standard itself is about: achieving a consistent and effective set of arrangements appropriate to Amec's workscope.
How did we approach interfacing with client systems?
Establishing the arrangements for interfacing with client and subcontractor management systems within contracts has been an important feature of the E M S implementation process within Amec. Safety management system interfacing within the oil and gas industry tends to follow the guidelines set by the United Kingdom Offshore Operators' Association (UKOOA) (). These guidelines have been revised very recently but current arrangements reflect  guidelines.
The guidelines emphasise the need, first, for effective management to be in place within both parties; second, that interfacing arrangements have been jointly planned and agreed between parties; and, third, that they are comprehensive enough to meet the full scope of interfacing arrangements.
As would be expected, the  guidelines did not fully address the needs of ISO ;
for example, the need to clarify issues such as responsibility for identification of legislation and legal compliance monitoring were weakly addressed. In addition, potential incompatibilities of systems, such as differences in the way different systems evaluate significance of hazards (aspects) was not covered. The current guidelines offer more detailed guidance and explicitly acknowledge the relevance of this guidance to environmental management system interfacing, although support for an ISO  system is not their main aim.
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Effective interfacing of management systems is particularly important for Amec because of the increasing complexity of working arrangements with clients. In many contracts, integrated teams of company (and company subcontractors) and client personnel are deployed. In the past, these were normally controlled by client procedures. More recently, however, integration has increased to the point where contractor personnel are responsible for supervising client staff (see Fig.  ). This inevitably complicates the question of who controls and influences particular activities. For the purposes of management system integrity, control within such integrated teams has been considered to belong to the client wherever client procedures are being adhered to (since these are owned by the client). This solution clarifies the interface between management systems but, in doing so, downgrades the principle of a jointly controlled process. Control and influence in such situations needs to be properly clarified in management system documentation.
Another difficulty presented by close working relationships with the client has been the need for the contractor to review any weaknesses in the client system to which the contractor is working. For example, if Amec undertakes work to its own proceduressupported by client procedures for risk assessment, site inspections and incident reporting-which inadequately address environmental issues, what action should be taken? The answer would seem to be that the contractor is responsible for, at the very least, communicating concerns over client procedures where an influence is exerted. Where integrity is seriously threatened, and contractor influence is strong, we are responsible for ensuring that additional contractor arrangements are in place to address shortcomings in client arrangements (e.g. a separate environmental risk assessment to be undertaken), although this may have to be undertaken at the contractor's own expense. Inevitably, the problem of duplication of procedures arises in this situation. On the author's contract this issue is currently being addressed with a complete review of risk assessment arrangements by the client to minimise duplication.
The issue is also not always straightforward with respect to interfacing with Amec's subcontractors. Where our management system exerts influence, we are required to insist on certain levels of control among our subcontractors, but we can only do so in situations where we clearly have control. If a long-standing contract exists with the subcontractor, amendments to the contract might be required to ensure that their management control is fully aligned with that of Amec, with the business consequences that this entails. In this case, a long-term programme of amendments to subcontractor contracts, in line with business requirements, is being used to address this issue.
The value of sharing responsibility for the maintenance of management system integrity between client and subcontractor is particularly clear in the offshore sector where, for example, employing a single individual to look at more than one management system can reduce the cost of auditing compliance offshore. In fact, the cost of travelling offshore (approximately £ per flight) is such that Amec is exploring the potential for collaborating on management responsibilities with companies with whom it has no direct contractual relationship. This sort of relationship is currently informal and restricted to particular issues where Amec has some involvement. Nevertheless, the trend for greater sharing of management duties between companies within the sector exists and it is here that some of the greatest potential for co-operation exists. Joint-venture agreements are likely to be the norm in future for the industry and EMS arrangements will have to continue to adapt to ensure cost-effectiveness as well as integrity.
Conclusions
The experience Amec has gained in integrating its management disciplines has provided the company with a number of benefits, including the provision of a 'big picture' of company performance. It is anticipated that further integration will lead to efficiency improvements; the adoption and further alignment of all three I S O standards will provide further consistency to the existing approach across disciplines.
The process of development of the E M S to ISO      approval within Amec was strongly influenced by a number a factors, including: the background experience of the implementation team; communication between team members; input to the implementation process from quality and health and safety management; the contract nature of the company's business; the integrated nature of interfaces with clients; and the high level of influence exerted over relatively large numbers of subcontractors.
In providing a summary of lessons learned for the benefit of other companies undergoing a similar implementation process, it is recognised that management processes differ between companies and that there is no 'right way' to implement a management system. Nevertheless, based on our own experiences, a number of concluding observations are made below.
What value can integrated management systems bring to large, complex businesses?
Large businesses often deploy linked management systems covering 'corporate', 'contract' and/or 'departmental' functions. In such organisations, exchange of information between the different business areas is often a problem. Amec has found that an integrated management system, with integrated management reviews, audits, training programmes, etc., does provide important benefits. The difficulty most frequently encountered is that posed by the dissimilarities of HSEQ disciplines, which can, on occasion, result in 'muddy' messages being generated. Care in message presentation should be an important feature of integrated management systems.
How can EMS development benefit from existing quality and health and safety management?
Depending on a company's management structure, quality and health and safety advisers may reside in the same or different departments. Desired levels of integration will again differ, but Amec's experience is that real benefits do exist in terms of cross-learning between HSEQ advisers. The need to develop a strategy to harness this potential should, perhaps, be a consideration for most large businesses. Strong links with other key departments, particularly (if relevant) human resources, purchasing, design and site management are also very likely to smooth the implementation process.
What is the ideal background experience of EMS implementation team members?
EMS implementation requires skills from a number of disciplines, including a knowledge of environmental issues, particularly a knowledge of environmental hazard identification and improvements and environmental legislation. It also requires a knowledge of the business and an understanding of management processes. Amec's implementation team was strongly biased towards environmental expertise and, as such, found that easy access to company staff able and willing to provide active support in the other areas was invaluable. Based on our experience (as well as those of some of our clients), a mixture of backgrounds among implementers would seem desirable.
How can communication between team members be optimised?
In large organisations, management system implementation may be spread between responsible individuals located in separate departments, or business units located in different towns or even countries. If cross-learning and consistency of approach are to be optimised, frequent meetings, heavy use of e-mail and video and telephone conferences are essential and are also more environmentally friendly than visits. A structured updating process is important. Peer review of work is also a 'must' and cross-auditing between facilities can play a very valuable role in the process.
What are the key problems posed by interfaces with clients and subcontractors?
Interfacing with clients and subcontractors is a particularly challenging issue for environmental management and should be addressed earlier rather than later in the implementation process. Well-defined interfaces, clarity over control and influence of activities, clear communication of standards of acceptable working behaviour to suppliers and subcontractors, including methods for communicating issues to occasional site visitors, are all issues familiar to safety advisers. Once again, cross-learning between disciplines can provide benefits.
In summary, we have found that the management of a number of difficulties faced during E M S development to ISO      registration in complex businesses can be improved
where integration with quality and health and safety is also a key objective. Degrees of integration may vary between different management activities and, in some areas, integration may best be considered a longer-term goal. However, valuable experience on many common problems facing E M S advisers may be readily available where health, safety and quality support already exists; indeed, we have found that benefits can work in both directions. This paper has emphasised two of the most important ingredients for success of integrated management system development: clarity over plans of action and areas of ambiguity, and strong lines of communication between key individuals.
